C7H 9 I5N4O 2 , monoclinic, P21/c (no. 14), a = 9.46793 (10) 
Source of material
All chemicals were obtained from commercial sources and used as purchased. The Raman spectra were measured using a Bruker MULTIRAM spectrometer (Nd: YAG-laser at 1064 nm; InGaAs detector) with an apodized resolution of 8 cm −1 in the region of 4000−70 cm −1 . The title compound was synthesized by dissolving 0.18 g (1 mmol) theophylline and 0.25 g (1 mmol) diiodine in 1 mL of 57% aqueous hydroiodic acid. Heating to ∼350 K yielded a dark colored solution, which produced black, block crystals upon slow cooling to room temperature.
Experimental details
A single crystal of the title compound was directly selected from the mother liquor and rapidly transferred into the cold gas-stream (T = 146 K) of the Xcalibur four-circle diffractometer equipped with an EOS detector [2] . An absorption correction (Gaussian method) was applied [2] . The structure solution and the refinement were successfully carried out using the SHELX program system [3] [4] [5] . Hydrogen atoms which are involved in hydrogen bonds were refined freely. All other hydrogen bonds were added using a riding model with fixed U iso parameters. The maximum residual peak of 3.63 eÅ −3 and the deepest hole of −2.15 eÅ −3 are found 0.79 and 0.68 Å, respectively, from atom I5.
Comment
Nowadays polyiodides (in the 19 th century periodides [6] )
are defined as the anionic parts of salt structures that fulfil the general formula I n− 2m−n (n = 2−5, m = integer). Nearly all polyiodides are constructed of I − , I 3 − and I 2 units. These ions and the I 2 molecule tend to form extended motifs by means of halogen bonds [7] [8] [9] [10] . The triiodide monoanion has been considered as the simplest polyiodide species. Extended theoretical studies on the phenomenon of halogen bonding led to a deeper understanding of its occurrence [11] [12] [13] . Polyiodides are of interest not only because of their structures, but also because of recently reported applications. Short-chain polyiodides play a key role in the charge-transfer processes of the classical dye-sensitized solar cells [14, 15] . Moreover, polyiodide species may be used as ambipolar zinc electrolytes [16] and promoted the development of optimized lithiumiodine redox batteries [17] . Apart from possible applications there is still an academic interest in the synthesis of new, tailored polyiodides using cationic templates whose lengths and shapes may influence the topology of the polyiodide anions [18] [19] [20] . We have shown that semi-flexible cations [21] [22] [23] and heterocyclic cations like pyridinium derivatives [24, 25] or naturally occurring base like nicotine [26] or caffeine [27] are excellent tectons for the synthesis of polyiodide containing salts. Many structures with the formal I5 − anion are known [9, 19, 26] , but to the best of our knowledge, only one dimeric cyclic (I5 − ) 2 anion has been reported [28] until now.
From the reaction of theophylline (systematic name: 1,3-dimethyl-3,7-dihydro-1H-purine-2,6-dione) with hydroiodic acid in the presence of excess iodine, black, shiny, block crystals of the title compound were obtained. The crystalline material loses its excess of iodine slowly at ambient conditions.
The asymmetric unit of the title compound consists of one N-protonated theophyllinium cation, one triiodide anion and one iodine molecule residing on general positions in the space group P21/c. The geometric parameters of the title cation are very similar to those known from the literature (Tab. 2) [29] .
In the title structure each theophyllinium cation donates and accepts two hydrogen bonds to three (crystallographically dependent) adjacent cations via its N-H and C=O functional groups, respectively (see the figure) . These hydrogen bonds lead to wavy layers. Six symmetry-related cations form annulated ring motifs (see the figure) . The NH· · · O hydrogen-bond parameters are (N· · · O distances of 2.671(4) Å and 2.725(4) Å) in the expected ranges [27] .
Between adjacent cationic, hydrogen-bonded theophyllinium layers the polyiodide anions are intercalated (see the figure) . 
. Finally, it is worth mentioning that the hydrogen-bonded layers show a wavy shape fitting excellently with the needs of the neighboring polyiodide anions. Within the Raman spectrum of the title compound the lines which are characteristic for the triiodide anion [31] are found at 108(vs) and 145(vs) cm −1 . For the solid phase of elemental iodine a I-I valence vibration is generally observed at 180 cm −1 [32] . The Raman spectrum of the title compound shows a very strong line at 172 cm −1 . As the iodine molecule is weakly connected to two neighboring halogen bond donors, Reiss: C7H 9 I5N4O 2 | 739 a small shift of this line to lower wave numbers compared to elemental iodine is expected.
